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25.858 Cargo Fire Protectlon 2/10/1998

If certification with cargo or baggage
compartment smoke or fire detection
provisions is requested, the following must be
met for each cargo or baggage compartment
with those provisions:

(a) The detection system must provide a visual
indication to the flight crew within one minute
after the start of a fire.

(b) The system must be capable of detecting a
fire at a temperature significantly below that at
which the structural integrity of the airplane is
substantially decreased.

(c) There must be means to allow the crew to
check in flight, the functioning of each fire
detector circuit.

(d) The effectiveness of the detection system
must be shown for all approved operating
configurations and conditions.
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Code of Federal Regulations

¥ 5ec. 25.858

| Part 25 AIRWORTHINESS STANDARDS: TRANSPORT CATEGORY AIRPLANES |
[Subpart D--Design and Construction [ Fire Protection

Sec. 25.858
Cargo [or baggage compartment smoke or fire detection systems ]

[If certification with cargo or baggage compartment smoke or fire detection provisions is requested,
the following must be met for each cargo or baggage compartment with those provisions:]

(a) The detection system must provide a visual indication to the flight crew within one minute after
the start of a fire.

(b) The system must be capable of detecting a fire at a temperature significantly below that at
which the structural integrity of the airplane is substantially decreased.

(c) There must be means to allow the crew to check in flight, the functioning of each fire detector
circuit.

(d) The effectiveness of the detection system must be shown for all approved operating
configurations and conditions.

Amdt 25-93, Eff. 3/19/98
» Comments

*Document History
Notice of Proposed Rulemaking Actions:

Notice of Proposed Rulemaking. Notice No. 87-10; Issued on 06/09/97 .

Final Rule Actions:

Final Rule. Docket No. 26937 Issued on 02/10/98.
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AC 25-9A. 1/6/1994 °. Acvisory
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Subject: SMOKE DETECTION, PENETRATION, AND Dwie )/5/94 ACNo: 25-9A
Initiated by:  ANM-110 Change:

- - - EVACUATION TESTS AND RELATED
° Provides g uidelines for the FLIGHT MANUAL EMERGENCY PROCEDURES
C O n d u Ct Of C ert I fl C atl O n teStS 1. PURPOSE. This advisory circular (AC) provides guidelines for the conduct
- - of certification tests relating to smokc dctcction, penetration, and
rel atl n to S m O ke eteCtI O n evacuation, and to evaluate related Airplane Flight Manual (AFM) procedures.
L) These guidelines may be used to reduce the number of decisions based solely on

- . Jjudgment in conducting tests and evaluating test results. While this AC is
not mandatory, it offers a method of demonstrating compliance with the
p e n e ra I O n an eV aC u a I O n . applicable airworthiness requirements. In some cases designers have chosen to
] design heyond what §s prescribed in the airworthiness requirements. A limited
discussion of the use af such designs/devices 1§ included. This AC does not

— Provides a list of acce ptable Specifically required by the requlations. o o beyond that
smoke generators for smoke B e e e i

29, 1986, is canceled.

detection teStS 3. RELATED FAR SECTIONS. The related sections of the Federal Aviation

Regulations (FAR), as amended through Amendment 25-74, are as follows. Where
applicable, corrcsponding sections of Part 4b of the Civil Air Regulations

_ EmphaSIZeS that Only a Sma” (CAR) of 1962 follow each cited Part 25 section of the FAR.

25.831/4b.371/121.219 Ventilation.
amount Of Smoke Shou Id be 25.854/121.308 Lavatory fire protection.
25.855/4b.382,384 Cargo or baggage compartments.
- 25.857/4b.383 Cargo compartment classification.
enerated to SI m u Iate a 25.858 Cargo compartment fire detection systems.

25.869/25 1359/4h A26 Fire protection: systems/Electrical system

. - fire and amoke pthb(‘YiOr\.
Smolderl n 'I:I re 25.1301/4b.600,601 Function and fnstallation.

25.1309/4b.606 Equipment, systems, and installations.

25.1439/4b.380,651/121.337 Protective breathing equipment.

25.1585/4b.742 Operating procedures.

Part 25,Appendix 'F’ Test Criterid dand Prucedures for Showing
(Part 1) Compliance with § 25.853, ur 25.855
121.221 Fire precaution.
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i TS0O-Cle
Department of Transportation

Federal Aviation Administration .
Effective

Aircraft Certification Service . ’
U Washington, D.C. Date: 08/19/14

TSO-Cle, 8/19/2014

« TSO-Cle describes Technical Standard Order
M . . P f Subject: Cargo Compartment Fire Detection Instruments
1. PURPOSE. This technical standard order (TSQ) is for manufacturers applying for a
TSO auvthorization (TSOA) or letter of design approval (LODA). In it. we (the Federal
a n ar S O r Aviation Administration, (FAA) tell you what minimum performance standards (MPS)
your Cargo Compartment Fire Detection Instruments must first meet for approval and

C ar g O C O m p art m e n t -I: I re i"denti.ﬁcatiou with the applicable TSO marking.

2. APPLICABILITY. This TSO affects new applications submitted after its effective
date.

d et e C t i O n i n S t r u m e n tS a. TSO-C1d will remain effective vatil Febmary 19, 2016. After this date, we will

no longer accept applications for TSO-Cld.

- R e q u I reS n eW m O d e I S Of b. A Cargo Compartment Fire Detection Instrument approved under a previous

TSOA may still be mammfactured under the provisions of its original approval.

cargo compartment fire . S s congs o o Comparinet i et s

approved under this TSO will require a new authorization. See Title 14 of Code of

detection instruments meet Feert Reultons (14 CFR) § 31 6190)
M P S q u aI Ifl Catl O n 3. REQUIREMENTS. New models of Cargo Compartment Fire Detection

. . Instruments identified and manufactured on or after the effective date of this TSO mmst
re q u I re m e n tS I n SA E meet the MPS qualification and documentation requirements in SAE. Inc., Aerospace
Standard (AS) Document No. AS8036 "Cargo Compartment Fire Detection Instruments.”
A S d d Revision A, dated December 17, 2013 except for paragraphs 4.9, 410 and 4.11.
e ro S p aC e ta n ar a. Functionality. This TSO standard applies to equipment intended to provide
protection by fire detection in aireraft cargo compartments, galleys, electronic equipment
AS 8 O 3 6 bays, and other similar installations.

b. Failure Condition Classifications. There is no standard minimum failure
condition classification for this TSO. The failure condition classification appropriate for
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AS8036, 12/2013

« SAE AS8036 includes criteria
for resisting false alarms
from various sources

« Section 6. False Alarm
Signals
— Air Velocity
— Dust
— Insecticide
— Ambient Light

— Combined Temperature,
Pressure and Humidity Cycling

i from SAE Intermational by Timothy Smith, Monday, June 06, 2016

ﬁ AEROSPACE ASB036 REV.A

INTERNATIONAL- STANDARD Issued 198504
Revised 201312
Superseding AS8036

(R) Cargo Compartment Fire Detection Instruments

RATIONALE

The document was revised to incorporate minimum performance standard testing for smoke detector false alarm
immunity and to refer to the latest revision of DO-160, revision G.

1. SCOPE

1.1 This SAE Aerospace Standard (AS) specifies minimum performance standards for the following types of fire
detection instruments intended for use in protecting aircraft cargo compariments, galleys, electronic equipment
bays and other similar installations.

12 Types

Type |- Carbon monoxide, an instrument which will actuate an alarm signal when the concentration of carbon monoxide in
air exceeds a specified value.

Type II: Smoke detector, electronic, an instrument operating on the principle of smoke particles modifying the relationship
hetween a light beam and electronic light sensor which will actuate an alarm signal when the concentration of smoke in
air exceeds a specified value.

Type lll: Deleted

Type IV: Smoke detector, elecironic, an instrument operating on the principle of smoke particles modifying the current in
an ionization chamber which will actuate an alarm signal when the concenirations of smoke in air exceeds a specified
value.

Type V: Same as Type IV except maximum operating altitude is 18 000 fest (5486 m) when installed in a non-pressurized
area.

2. NORMATIVE REFERENCES

The following Standard contains provisions which, through reference in this text, constitute provisions of this Standard. At
the time of publication, the edition indicated was valid. All standards are subject to revision, and pariies to agreements
hased on this Standard are encouraged to investigate the possibility of applying the most recent edition of the Standards
indicated below. Members of IEC and IS0 maintain registers of currently valid International Standards.

SAE Technical Standards Board Rules provide that “This report Is published by SAE o advance the state of technlcal and engineering sclences. The wse of this report Is
antiraly voluntary, and ks applicablity and suitabiity for any paricular use, Inciuging any patent Infingement ansing therefrom, ks the soe responsibiity of the user”

SAE reviews each echnical repor a3t least every five years at whilch fime it may be revised, reammed, staolized, or cancelied. SAE Invites your wiithen comments and
suggestions.

Copyright © 2013 SAE Mtamational
Al rights reserved. No part of tis publication may De reproduced, Siored In 3 reftfieval system of transmitisd, In any fom of by any means, electronic, mechanical,
phatacopying, recording, or otherwise, Wihout the prior writien permission of SAE.

TOPLACE A DOCUMENT ORDER:  Tel:  B77-505-7323 [Inslde USA and Canada) SAE values your input. To provide feedback
Iﬂli ;;‘7;;:;:;]3?0 [outside USA} on this Technical Report, please visit
Ax - - i
. ttp: 536,09
Emall: Cu arservica@sas.org http:ilwww.sae. orgitechnicalistand ardsiAS3036A
SAE WEB ADDRESS: httpiwww 536,000
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Problem

« ASB8036 false alarm
conditions are similar
to theatrical smoke
aerosols

— Detectors that are
designed to not alarm for
Insecticide aerosols may
also not alarm for
theatrical smoke, thus
proving difficult to certify
with current smoke
generators

,' Federal Aviation

&’/ Administration



Task Group Formation

- Atask group was formed to * Ideal Smoke Generator
discuss this issue and work Characteristics
together to develop smoke — Capable of producing aerosols in
certification procedures that will the 200-300nm size range with
cause all detectors to alarm, refractive index of 1.4
even those that are false-alarm — More consistent and repeatable,
resistant perhaps with control of mass flow

rate of liquid

— It was asked of the group to provide
what type/brand of smoke generator
IS being used when
testing/developing Cle complaint
detectors

— The group agreed that the most
critical parameter of an artificial
smoke source Is the particle size

- Task group met several times
either in person or on Webex

1\ Federal Aviation

@’y Administration



Task Group Open Iltems

« FAATC will continue testing Cle « Detector manufacturers asked to loan
compliant detectors vs a variety of Cle compliant detectors to FAATC for
smoke sources this effort

« FAATC has potential collaboration « Detector manufacturers asked to
with TSI, inc., to evaluate particle provide make/model of smoke
measurement technologies and generators used to test Cle compliant
monodisperse aerosol generators detectors

Next Meeting Thursday 11/2 After Systems Fire Protection Working Group Meeting
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Related Research

« Particle size measurement of artificially
generated smoke aerosols (Tina Emami,
Rutgers University)

 Improvements in Aircraft Fire Detection
(Jim Milke, University of Maryland)

Improvements in Aircraft Fire
Detection

May 8, 2017
« Evaluation of response of Cle compliant fimiMilhe Jvene Lemberos, Nick Schratfenberger
) ept of Fire Protection Engineering
detector to a variety of smoke sources University of Maryland
(Matt Karp, FAATC) &
5
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Sprays
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Carbon dust
|
m Comeantdust Coarse sand
a n dro ps
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Questions?

For Further Information Contact

Robert I. Ochs

DOT/FAA Technical Center

ANG-E211 Systems Fire Protection
Building 287

Atlantic City International Airport, NJ,
08405

(p) 609.485.4651

(f) 609.646.5229

(e) robert.ochs@faa.gov

(w) http://www.fire.tc.faa.gov
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